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(54) SEMICONDUCTOR CIRCUIT DEVICE AND ITS PULSE GENERATION 

(57)Abstract: 

PURPOSE: To provide a semiconductor circuit device with a circuit for 
generating a normal pulse signal and its pulse generating method even if 
conditions change. 

CONSTITUTION: A pulse signal generating circuit 16-1 for generating 
pulse signals &phiv;1-&phiv;4 with mutually different phases and a charge 
pump circuit driven by the pulse signals &phiv;1-&phiv;4 are provided in 
basic pulses Q0 and Q1. Then, the generation circuit 16-1 is constituted 
so that it counts basic pulses QO and Q1 and generates the pulse signals 
&phiv;1-&phiv;4 based on the counted details. According to the 
configuration, since the basic pulses QO and Q1 are counted to generate 
the pulse signals &phiv;1-&phiv;4, the operation timing of the pulse signals 
&phiv;1-&phiv;4 always becomes a constant ratio even if conditions 
change, for example the frequencies of the basic pulses change. 
Therefore, even if the conditions change, the matching of the pulse signal 
changes as before, a pulse waveform pattern different from a target is 
not generated, and a normal pulse can be constantly generated. 
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^lti>s 0 (b) icTTs-r^fmssi 6-2<Dffim~c 

&<5<i, *>y©i£# (2) ^CDJ:^(C^S3 

Wo 

[0 059] 

r4 : r5 = 2 : 1 - (2) 

^VU^Q0C0^»!T^^tLr*>, ±§Er4 : r5 = 
2: l<DM&Z&r>ttftX£Z> 0 
[0 06 0] IliEVCC^h7>^X^lt 

Jl<X$m®38l 4-2<h v ^Vl/Xft#^[5ISS 1 6-2<t 

*i £3r2^;i/xm#<f>2 <t#st>&cs&e>-r, s&cv 

[0 06 1]^ ^^-^>y|HlSSw:oCir|S?gT 

s e mux*. r-w^isXTzmztiz?-* 
m*7js? ®mmx& So 

[0 0 62 ] Ultftte^T, #1^52-1-5 2-5« 
NMOSt, #M^VCC^iSmjE, #MI?§VP 
P^fcH^ffir^S. #Rif#5 4-l-5 4-5« 

[0 0 63] HlOtC^f^^-^JlO^lHlSSl 2-2T? 
tt, NMOS5 2-2, 5 2-4£fgl ^JV^m^4> 1 rfg 
163 NMOS5 2-3. 5 2-5&m2^Jl<xm^<t> 2 

VCCJ:9 4>Bl\ IEcD&S®EVPP£ri¥JE-r£ 0 

m&iBimmmic^xmw'rZo mscommm^^x 
[oo65] mint, c<D&BM<Dm3<DmmttcMt>z 

* ^H, ( b ) mi* ( a ) 0*<Dfg8&[p)8gCD« 
#flt/&£^T:/n * ^ir*^ 0 40 
[0 0 66] 011 ( a ) tc^TJ: ^CC V JfgBfrlHSg 1 0 -3 
fctt. SJJMWTF*^*. 4 U * * h ft Preset «* J:t>*A# 
^;l/XCLK^A*snSo IBttrSISSl 0-3tti;-fe* h 
fl-^ RESET ^'itfAA^V^CL KSrgtt, AfEJ^V^l/ 

^>^'|pI8S1 2-3« v ^Vb^ff-^(/> l —0 6 |g 

[0 0 6 7] M3<DmMMtcmt>zm&-ciz, m»mm 

1 0-3©^SB*6A^V^CLK«:8(0iitfJ:5{CL 50 
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m2ommm<Dj:5i,cmsb®mtpx, mmc^-rz^ 
[0068] awe, mmmm 1 o -3fco<,iTi&9i-rs 0 

0n(b) ic^Tcfc^k:, SSttHIBgl 0-3te\ 
*#6!itHlSS 1 4 -3, /^b^«#*j«Btt l 6 stfrzm 
io J$3ft£ e 

[0 06 9 ] #&C, f&ffilelSg 1 4 -3ico\,>xmj}?z o 
Hi2». 0n (b) «:^-r«SiiaKi 4-3cd[p]J80T£> 
So Bi2fc^-rjt5K:, #HiBI8l4-3tt, y-hlggg 
4 0 -G- 4 0 -14 , &mc 4 2 -2#e#Rcjfeft 3 tl v & 
oy- MoIgS4 2-20ffi**y- h0B4 0-*©A#fc 

[0 07 0] ffi. h@K4 0-6— 4 0-14 <D@Jgg« 
i8 (a) tc^Lfcy- h08g£|H3Dr#>rj, * 
fc, y- h@»4 2-2(OEIB«jaB % 08 (b) fc^L* 
fcy- MHSSi|pJDrS>So 

[0 07 1 ] y- h@?S4 0-6-4 0-14 % 3fe^{C4 2 

-2<£>y- hic«-en^n, A*^cLK#*»sh 

So 8H#Aj^Q0tt, ^- h@»4 0-6©»2ffi 

^join7j:0ffim3n v i2i$^Qnt y- nn 

3S4 0-6<DfcH*£y- F4 0-7©A*iO*i«IW5 
(y- H3SS4 0-6CDH1 ffi^cxm) *6»ffl3ti*. 
«TI^«^cLr, f3S$^;MQ2«y- h@8S4 0 
-7(DH2ffi^OUT2^6, »4S$A;l/XQ3«y-hi 
S§4 0-7CD^l ttJ^am^^, 05S^ObXQ4«y 
- b @3S 4 0 -8^m 2 Hfc&OUrafc 6,^6 Q 

5«y- h@8S40-8(Z)mi W*oun*6 % 0i9S 
*^Qa«y- HH»4 2-2©»2ffi*OJT2*6, 
»20K*^^l/^Ql9tty- h[515S4 2 ~2<DW 1 fti^OUTl 

[0 0 7 2 ] ;^cc, Hi2«:^r»fiia8Scr)ftft«:oiiT 
SftW-TSo Hi4ti, Hi2tc^rfMi@BH 4 -3©A*« 

[0 0 7 3] 0i4tC^TJ: 5tC, ^g[5Ig§ l 4-3«, S 
^^l/XQ0~Ql9^r^-n^n, A^^^UJ^CLKk:^ 

mm 1 6-3tco^rgttii§-rs 0 

[0 074] 013«, 011 ( b ) fCTS-r^/SHB 1 6 -3 
(DiHimmx&Z. 0i3«:^T<fc 5 fc, 5^S@SS1 6-3 

^S@K1 4-3*>^«fi3tifca*A;b^Q0 — Q 
19(7)5^ Ql, Q2, Q4, Q5, Q8, Q9, Ql 
X Q12, Qi4, Qi5, Qia *jJr^Ql9CD 1 2#£S 

[0 0 7 5 ] S*T, ®lC«*^';b^Q9«, Hi NOR 
y- h5 6-i©»l A^CA^J$nSo »3«*^l/>c 
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Q2tt. 02NORy- h5 6-2©01A2KCA;ftSft 
So 02 NORdr- h 5 6 -2<DtH^J(i> SlNOR^- 
h5 6-l(Dm2 AjjlclgmztiZ. UNORy-F5 

6-KDm^«^2NORy- h 5 6-2<Dm2xtncmm 

SftSiiMc, 01 ^>,K- £58-1© A2>tcStft£ 

ns. 0 i -r>^*- ^ 5 8 -i<Da^«0i A-^xt#</> 

1 £&So 

[0 0 7 6 ] 05a*-'NVU^Q4«. f3NORy-h 
5 6-3©01 A^KA^StiSo 06*#aju;*Q5 

3 NOR-y- h 5 6-3©ffi#tt02^;*fi#c/> 2£& 
S. 

[0O7 7]I2I$a';WQ1«. 04NORy~h 

5 6-4osi A^fcA^sn-s. 09®fc^\>uxQ8 

HUNOR^- h 5 6-4©02A^7«:A^J$n > 0 
4NOR^- h 5 6-3©ffl;ft«03;-Ot/Xfi-!f<£3<i& 
S« 

[0 0 7 8] 02(«2(s:^VI/^Qi9«, f 5NORy- h 
5 6-5©»l A^CA^JSn^. 0l3»#^Vl/*Qi2 
06 NOR-y- h 5 6-6©0 1 A^CA^^ftS. 
»6NORy- h5 6-6©tb^J«. f 5NORy-h5 
6-5©m2A^J^gi^3tlS <> 05NORy- h 5 6-5 
©fil*(J$6NORy- h5 6-6©02A;>jK:g$S;**i 
SiifcK. 02 -Y 5 8-2©A^3tCgcfK5*l 

s„ ^2-o^-iib8-2<Dmts\tmA^)v^m^<t>A 

£&So 

[0079] ^lSS^NVUXQMtt, 07 NOR-y- h 
5 6 -7©0 1 A^CA^SftS. 0168#^VUX Ql5 
«. 07NORy- h5 6-7CD02A^7tCA^Sn > 0 
7NORy-h56 -7©ffi^«0 5 s WXfll 5 t H 

So 

[0 0 8 0 ] 012»fcA;l/XQiii3: < $8NORy- h 
5 6 -8©0 1 A;^cA;>Ji*nS. 019K#^;U* Qis 
W. 08NORy- h 5 6-8©02A*«CA^5n > 0 
8 NORy- h 5 6-8©ffl*W06^V^(t#*6<!:)5r 

So 

[oo8i] 0i3«:^-r^a^©a6mc-ot^t: 
iftsj-rs. Hiss. 0i3(c^-r^fi£(nsg i 6 -3©ffl^jjg 

^fl^HT**. 015{CjKfSIRST 6tt. tK2MX 
4>2#"L" l/^i^,n>4W, *Sl>«05v< < 

So 

[0 0 8 2] $/c. MfflrHt. 03^*<2>3©;£*i 

±3iS9*>e>02A^^ < /)2©a:^w9sr©»ira> *s 

J:O*0 2 <t> 2 <DiL%±.& K) #>603 3 © 

ji^T^os-ccw^^urtJS. 3e.fcK9fo]T7 

». 06 MX <t> 6 ©£% ±# 9 #>605 / <*> 5 © 
lZ^T^ , PSt , ©»ira. *J«fcC*05'W;**5©:flM5_k 
* s 9 #> 60 6 s-OlX 4> 6 ©£■£ T# *) £ -WMffl&m U 
T^So 5I 
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[0 08 3] 88lfflT8tt. 01^'JU^* l©;£ts 

TftVfr%m3MX<t>3<D±L%±.ftK)£T-(DWlffl K *j 
cfcO'03^^UX<^2©S:^T*i»3*^01 ^<;u^<^> 1 © 

«> 04 ;-OL-x <t> 4 ©iE^T* 5 9 *>606 J-iJVX <(>6<D 
&%±.*fiQ&V<Dmf&, *s^m6MX<f>6<DtL^>T 
ifi*)i^bm4MX <t> 4©tZ^±*i«5 *r©»!ra^L 
rus. 

[0 084] HfflT9tt, 01^VU^*1©S;^ 

10 ±*s t )^603>'N-;U^(/)3©S:%±75StJST©»ira, *$ 
<fcO*03 /W* <f> 3 ©£^T#s«37!pi30 1 0 l © 
3^T#59£r©JWI?a£^l,Tl,>S. $6{C»iraT9 
«. ^6^'^ <t> 6 ©&^T#S *) #>604 MX 4>4<D 
M.%T&*)£-C<DMm> *s£VM4MX<t>4<D\Ll5>± 
&K> *>60 6 *)VX 4> 6 ©£ij± 0 * r©*5ffl^L/ r 
t>S„ 

[0085] Sfc, 88WT10W:. 03^VU^</ > 3©3:^ 
±tf 9 #> 60 6 ^\>l> X <*> 6 ©it ^T*5 0 £ "C©8?|aJ> *j 
<£i>'06 </> 6 ©S:^±AS0 ^603 3 © 

20 it^T*^J-c©»!M>&^L,rir»S. 

[OO8 6]03©^JSM(C*ilr^Tfe > 01. 02©S| 

t&wtmmc, sptMx<Dfflm*>^tLx t>. misic 

r. 0 1 mi/XiW^<P 1 © "L" U^©Sira<!:S4A- 
^«#*4© "L" U^<^©»!H. 02^Jb^<l-^0 
2© "L" U-^;l/©«?Ki03/^^ff-^^3© "L" 
U^>»I/©»IF^> 05^->l/*fi#<*> 5© "L" U-c;L-©R| 
fe1<!:06^> , ;UX{f-^-</) 6© "L" U-^^^Hra. <t*iS 

30 i*i-C#So 

[0 08 7] >acc> ^ + -^>7-@a§tcot,»r§iwr 
s. 016W. /N+a^'^^-figtt^^s^-f -y^>^iHi 

^StiS^-c-^^O^lElSSf*. ft©*S^JEVBB5: 

*fi£-rsfe©-c*So 

[0 08 8] 0i«c*>a»r. #i^60-i~6 O-io 

tiPMOSt. #M??#VSS«Sift^fi, #.ff§^v 
BB«ft©tb*®E-C4>S„ Sfc, #1^6 2-1-6 
2-6«++>'^>£-C*So 
to [ 0 0 8 9 ] ft. 0i6(C^ Lfcls]8§tflirc. Sftfe^fiV 
m^ffVCC(Cgt^. PMOS6 0-1-V 
6 0-10 %^TNMOStU HlSCCTFL/c^^U^fi^ 
<* 1 ~<*>6©ffl;tt&fi>£:£T3£*§ ( "H" W<)l><DMm 
££T "L" "L" VMO 

mm%±x "h" u^oMits) i-rsi. m?s 

^£EVCCJ;»5*>1S^. iE©*S(±J^®EVPP5!)if#e. 
ns 9^ f - V-#ls-7®fat i&So 
[0 09 0] #(C. C©^Bj©04©HiSWJ{cMt>S* 
^H^gtCoo^rSoBJ-rSo 04©^05«. »^s: 

o ffKc. 03©^jgMtc*ii-rsfe©-e. -e©«iBS6«ji&«^ 
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^9jkt^O -y i>\t. Iu ( a ) is < b ) {C«t 
C 

Mm 1 4-4(*. 011 ( b ) &C^-f#6tg[6I88 1 4-3<D^n 

f y ic^-c «» £ c i *tr * 5 . 

[0 092] 'HlrtCw-T J: 5tC. ftKllRf 1 4-4*. y 
- M384 0 -15 -4 0 -18 . &mc 4 2 -356»iS5(lfCSS 
HeI8g4 2-3©Htfj£y- M1384 0 

^IHJSSl 4-4*#£>*08S£«JirfS o 
[0 093]^, y- HU8S4 0-15 ~4 0-18 ©@g§ 
SteSW. 08 (a) (c^L/cIelHfil^Ur^O. $/c, 
y- M35S4 2-3©|5IJSfl|j5S«. 08 (b) tC^L/fcH 

[0 09 4] y- M5J8&4 0-15 ~4 0-l8 , 

ns. i l^^QOtt, y- h@8S4 0-15 ©in 
2ffl:#ajr2J:»}*9ffl3ft. i2i^;^Qi» 1 y- 
M3BS4 0-15 ©m*<ty- HHSS4 0-16 ©A^)<t© 
(y- hBK4 0-15 ©0 1 a^oun) #>6 
ttmSil-S. WTISI^tCOT. l|3«#^;l/*Q2«y 
- HHI8S4 0-16 ©02HJ;>X>UT2a><5. sMS*-^.* 
Q3«y- M!gg4 0-16 ©01fctJ;>3OUTl^<=>. 315* 
&*)\>X Q 4 «y- h Sg§4 0 -17 ©02 fcH;£jOUT2#> 

p.. msmx^KXQbuv- neisg4o-i7 ©01 & 

Jxmifrh. 09a*>-^^Q8«y- M5I3S4 2 
-3©M2tH^jour2*>6. ^fioK*^;U^Q9«y- mi 

s§4 2-3<omimt)otmf)^^ti^ti. m&stiz. 
[ o o 9 5 ] aic. muicfjk-rmmm 1 4-4©i&{ihc 
-o^xmwfz. si9&*. 0i7«: jjvriasgmsg 1 4 -4© 

[0096] 0l9fC7jvT <fc &jS|5|8g 1 4-4*. * 
$A;MQ0~Q9%-eMn. A^^U^CLKtC^f 

[0097] 018«, ^S@3S©Ih]SS0T*-5 o 0181C 
^T^i£[5I8S 1 6 -4*. 011 ( b ) K^T^fiSlHlgg 1 6 
-3©^"a ? iUc^Tttefc-S C i*J-C*.*. 018(C^TJ: 

5 fC . £j?£0S§ 1 6 -3«. ^ffiHISS 1 4 -4#> *>§m 2 n - 
fcS^VWQ0~Q9O5%, QO. Ql, Q4, Q 
5. Q8*J<fcO*Q9©6#£§W.5. 

[009.8] Sf, 0 la^VUXQOt*. 01 NOR 
y- h 6 4-l©»l A^CA^ft-*.. JUio**^;* 
Q9S. 01 NORy- h 6 4-l©02A^(cA*5n 
5. 01 NORy- h 64-l©ffi^a. 01 NANDy 
- h66-l©01A^7(cSi^^ti-5iife{C > 0 1 rt-i 
t 1 ) ij'OZsZ \ 8 -4© Aft. *JJ:O*02 NANDy- h 

6 6-2©01 A^fCg^Sn^o 01^V^y*^>^ 

1 8 -4©fcBft«0 W - * 6 8 -1©A^7(C^? 4i 5 



(8) ^¥6-3 3 5 23 7 

14 

^iifcK, 02NANDy- h 6 6 -2©02 AftiCjg 
ffiStlZ. 01 -C>^*-*6 8-l©a*(*01NAND 
y- F6 6-l©02A*{CgM^n-S„ 01 NANDy 
- h 6 6 -l©fflft{*0 1 ' WXflH?* litcSii^ 
(C. 03 NANDy- h 6 6-3©0 1 XjjlC&lgiSti 
•5. 02 NANDy- h 6 6-2©ttjft{*04;-Ol> 

^«4ift5i<i:«)K:, 04 NANDy- h 6 6-4 

[0099]»5l*A;MQ4tt, 02 NORy- h 
10 6 4-2©01 AfttCAftSn-S. 06«#^\O<XQ5 
tt. 02 NORy- h6 4-2©02Aft&tAft<**l-5>. 

02 NORy- h6 4-2©tiW7«02-f>-K-£6 8-2 
©AftfCgi^n-S. 02 -/>;<-£6 8-2©fcUft{*0 

3 NANDy— h6 6-3©02A^tC^Sn-5i<!:fe 
K. 04 NANDy- h6 6-4©j&2A#«:«tt3*i 

03 NANDy- f-6 6-3©ta*(*05^';U^m# 
*5£fcS. g/c. 04NANDy- H6 6-4©tH^« 
02;"OU*fi-i|4>2 

[0100] 02«*mVI/^Q 1 «. 05 NAN Dy- 
20 F-6 6-5©01 A^KcgSKSn^iifcfc. 02 

1 8-5©A*. te«tiy ; 06 NANDy- h 6 

6-6©0i A^icgMsns. 02/<-y^';*^>^ i 

ttbbC. 06 NANDy- h 6 6-6©02A^JK^ 
Stt£„ 03-C>^'-^6 8-3©m^J«05 NANDy 
- h 6 6-5©02 A^{C@M3n-5„ 
[0 10 l]S9i$AJ^Q8«, 07 N AN Dy- 
f-6 6-7©01 A^K^SnSiiitC. 03 
W^>5 1 8-6© A^3. *J«tCf»8 NANDy- 
30 6-8©01 A^I^SMStlS. 03>^^^U*^>^ 1 
8 -6©tb^l{*04 ^ 6 8 ^»© A* (CSM^nS 

ii^. 08 NANDy- h 6 6-8©02 A*«C^ 
SftS. 04 8-4©(H^«I7 NANDy 

-h6 6-7CD»2A*(C^n5. 
[0102] 05 NANDy- h 6 6-5©W^*. 09 
NANDy- F6 6-9©01A^{CS.M3n^ 06 N 
ANDy- h6 6-6©fcB^J«. 01ONANDy-h6 6 
-1O©01 A73(Cg^$n-5„ 07 NANDy- h 6 6- 
7©fcH^)». 09 NANDy- h 6 6 -9©02 A^feg 
»0 08 NANDy- h 6 6-8©fctl^j{*, 0ioN 

ANDy- h 6 6-io <Dm2Aijicmm2tiz. 

[0103] 09 NANDy- h 6 6-9©tt}^». 05 
-^>^--^6 8-5©A^Cgi^3nS. 05 ^>^'- 5? 

6 8-5©m*t*. mz>v\<xmm>2,tuz > „ 0iona 

NDy- h 6 6-10 (DlUMt, 06-f>r<-£6 8-6© 
A73(CSM3n-5„ 06 -Y>^- ^6 8-6©tB^j{*. 0 

[ 0 1 0 4 3 055. ;Wt';*>?>^18 -4- 1 8 -&DM 
fS^f*. m2lC7r;Lfc'-<-{i->JJ}?>titfSlC / -c$> 

o -s. -a«c. 0i8K^f gmmv&oymfttiC-^^xwm? 
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[0 10 5] mi&Cyfk-r^im^ 1 6 -4©ti#7&^». 

mx3lcfjkbtc£.l$fflm 1 6-3<tl5jD-C&«5. 

[0 106]fifot, f l^VMfif*lil4^ 

H5 ^;l<;* 5 £^6 ;"OUXfi-S|<*> 6 i*iSCHca 

& 6 v ^ > >/© £ ft fcAjUxIf-Sf c £ *iT 
*£. 

[0 10 7] Jfcfc. C©#feB^{c«:bS^^lEl8§^S 
EPROM, EE PROM, — JSMSM E E P R O 
M. NAN DIE E P ROMfCW^ifty* y 

[0 10 8] 02O«. CCD^{c^*D-5*J»«:|ElSSi|g 

sags 1 4*j:e*roi/*«49£jsiaig i 6 -e«<ssn^ 
IBl&lElgS l o it. WMmj-ovxm^G l~<*>n£. ^ + 

* + -y#>y@88 1 2«^VU;*M-^<*> l-«n^W 

[0109]^, motefjkTrfn > Pj-e&^r. 
^©frfj, m*rj;7a y zmm&vlfen&Z. &«c % c© 

[0 1 10] 02113:. c©%Bjcolfl5cD!!;teWciHfr£ 
S. 02i(C7K-TJ:5(c. ^5©HM^iCMtoS^«:ii 

ssitga 0 1 -m4<Dmmmic^-cmmbtcj: $ & 

iES&IeISS 1 O^rif^.. #>o#?JEmiEV P PCD 

IfclilllBgl 4-5&C7 ^ - ^T-5*I*DI5]K7 

[0 1 11] CC-C. tfcfcHt-Sf Kfct. #ff^JEVPP© - 

iHi&gfc^rKtf), SJEE^JI V P P © U<"<;l,#SBFf3£ffiit jg ^ 
/cB#. «*^^XQ0-QnCD^|j^*ffi*SiJ(*^ 

[oi 12] yac. st8@gsi 4-5fc-o<,>Ti8Bj-r-5„ 

022«> S21(C^-T^ti|5IgS 1 4-5©leISgST*£„ 0 
22£7jVr<fc MC. |E6Jg[5JSS 1 4-56*. flll AA«C y -6 ? 
hfl-SfRESET *5A^3tlSNANDy- h 7 8. NAN 
D^- h7 8CDW^~NANDy- h7 8CD02A*K 
OC. -Y>A-£8 2-l~8 2-4<h-y- HHgg8 0-i~~ 8 5 
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I0 113]*fc, y- h@8§8 0-l~8 0-55COUT 
S8BJT-5>„ 023«. 022{C^-ry-H5I8S8 0-l~8 0 

-5©HlS80-c<&£„ H23^-r<fc5(c. y-hiisS8 0 
-i~8 0-5«, NMOSiPMOS£r!&:5h7>^7 
T y- h 8 4-1-8 4-3^tf 0 h5>X7 7 y-h8 
4-ltt. F 7>^7 r y- h 8 4-2ilJlKcgK?h5 
itfC. Cn6h7>^7 7 y-h84-li84-2i 
io fct. A^iW^icDratcifi^cJfSSn-S. h$^7 
^'-l-8 4-3», A^iffi^icDSfc. ^^77 
y- h 8 4-i:foJ:tf 8 4-2*C»Urafe5tt«c»R3ti4. 
mnm-^KlX. F^>^7 r y- h 8 4-lCDNMOSCD 
y- h7>X7 r y- h8 4-2©NMOS©y- 
K SfecXc F7>X7 r^- K 8 4-3CDPMOS©y— 
KcA#i**i6. f&*D{f-ifK«, 8 6 

-l&ftlrXfrh> b 7>^7 7 y- h 8 4-1CDPMOS 
©y-h. h^>^7 yy- h 8 4-2©PMOS©y- 
h. MftC b"7>^ V 7 y- h 8 4-3©NMOS©y- 

20 KcA^^ns, 

[0114] S22{C^Stl.&y- h@gg8 0-i-C«. 
©A^J{f^IN*SNANDy- h 7 8<D\X,tl~C3b<0 > — 
^©m*«#0UT €: -Y >A - ^ 8 2 -1©A^^C^ 

■r-5. (ai^tcy- Mejs§8 o-2tc*»t**A*flr-# 

INtt^>^-ir 8 2-i©tfl*-C*9. ^-©Hi^ft-^OUT 
4Y>^-^8 2-20AAtCi^U y-K5|3S8 
0 -5tctew SA^7«^in«-Y >-»t- ^ 8 2 -4©fcB;*rc& 
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